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1
DATA SYNCHRONIZATION MANAGEMENT
METHODS AND SYSTEMS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The disclosure relates generally to data synchronization
management methods and systems and, more particularly, to
methods and systems that provide management for dynamic
adjustment of the sync frequency of data synchronization
based on user behavior information recorded on network
application servers.

2. Description of the Related Art

Recently, portable devices such as handheld devices have
become more and more technically advanced and multifunc-
tional. For example, a handheld device may receive email
messages, have an advanced address book management
application, allow media playback, and have various other
functions. Because of the conveniences of devices with
multiple functions, the devices have become necessities of
life.

Mobile devices may be provided with multiple applica-
tions or services for users to control the functions thereof.
Mobile devices may perform a data synchronization proce-
dure to sync with the application servers of a number of
running applications periodically in order to update and/or
exchange data in running applications.

For example, the mobile device communicates with social
network application providers providing social network
applications (e.g., Facebook, Twitter, Google+, etc.) through
a communication network. Conventionally, data updating of
those applications are performed with a fixed sync fre-
quency, e.g. updating per hour. Performing data updating
with a fixed sync frequency, however, may lead to unnec-
essary sync updates since the data synchronization proce-
dure still needs to be performed to sync with the network
application servers of the running applications for updating
data even if no data is to be updated, thus consuming extra
power. Furthermore, this type of social network applications
needs to be updated whenever a friend of the user post new
contents. However, such kind of update may not be related
to the user behavior of the mobile device.

BRIEF SUMMARY OF THE INVENTION

Data synchronization management methods and systems
are provided.

In an embodiment of a data synchronization method,
activity log containing information regarding activities of an
application corresponding to an user within a specific period
of time is acquired from a network application server via a
network. Next, the activity log is analyzed to determine a
frequency of activities of the application in each of time
segments of a day. A sync frequency of a data sync proce-
dure for each of the time segments is determined/adjusted
according to the frequency of activities of the application in
each of the time segments, and then perform the data sync
procedure with the network application server to update data
from the server based on the sync frequency in each of the
time segments.

An embodiment of a data synchronization management
system for use in an electronic device includes a wireless
communication unit and a processing unit. The processing
unit is coupled to the wireless communication unit and is
used for acquiring activity log containing information
regarding activities of friends of a user in an application
within a specific period of time from a network application
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server via the wireless communication unit, analyzing the
activity log to determine a frequency of activities of the
application in each of time segments of a day, determining/
adjusting a sync frequency according to the frequency of
activities of the application in each of the time segments, and
performing the data sync procedure with the network appli-
cation server to update data from the server based on the
sync frequency in each of the time segments.

Data synchronization management methods may take the
form of a program code embodied in a tangible media. When
the program code is loaded into and executed by a machine,
the machine becomes an apparatus for practicing the dis-
closed method.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will become more fully understood by
referring to the following detailed description with reference
to the accompanying drawings, wherein:

FIG. 1 is a schematic diagram illustrating an embodiment
of'a data synchronization management system of the inven-
tion;

FIG. 2 is a flowchart of an embodiment of a data syn-
chronization method of the invention; and

FIG. 3 is a flowchart of another embodiment of a data
synchronization method of the invention.

DETAILED DESCRIPTION OF THE
INVENTION

Data synchronization management methods and systems
are provided.

FIG. 1 is a schematic diagram illustrating an embodiment
of'a data synchronization management system of the inven-
tion. The data synchronization management system 100 can
be used in an electronic device, such as a PDA (Personal
Digital Assistant), a smart phone, a mobile phone, an MID
(Mobile Internet Device, MID), a laptop computer, a car
computer, a digital camera, a multi-media player, a gaming
device, or any other type of mobile computational device,
however it is to be understood that the invention is not
limited thereto. The data synchronization management sys-
tem 100 at least comprises a wireless communication unit
110, a storage unit 120, and a processing unit 130. The
wireless communication unit 110 may perform the function-
ality of wireless transmissions and receptions to and from a
number of application servers 210-230, such as social net-
work servers providing social network application (e.g.
Facebook, Twitter and so on) or mail servers via a network
300, such as WCDMA, 3G network, Internet or other
wired/wireless network. To further clarify, the wireless com-
munication unit 110 may comprise a baseband unit (not
shown) and a radio frequency (RF) unit (not shown). The
baseband unit may contain multiple hardware components to
perform baseband signal processing, including analog to
digital conversion (ADC)/digital to analog conversion
(DACQ), gain adjusting, modulation/demodulation, encoding/
decoding, and so on. The RF unit may receive RF wireless
signals, convert the received RF wireless signals to base-
band signals, which are processed by the baseband unit, or
receive baseband signals from the baseband unit and convert
the received baseband signals to RF wireless signals, which
are later transmitted. The RF unit may also contain multiple
hardware devices to perform radio frequency conversion.
For example, the RF unit may comprise a mixer to multiply
the baseband signals with a carrier oscillated in the radio
frequency of the mobile communications system, wherein
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the radio frequency may be 900 MHz, 1900 MHz, or 2100
MHz utilized in WCDMA systems, or may be 900 MHz,
2100 MHz, or 2.6 GHz utilized in LTE systems, or others
depending on the radio access technology (RAT) in use. The
processing unit 130 may further control the operation of the
wireless communication unit 110 and other functional com-
ponents, such as a screen unit 140 and/or keypad serving as
the MMI (man-machine interface), the storage unit 120
storing the program codes of applications or communication
protocols, or others.

The storage unit 120 may be a built-in memory, or an
external memory card, which stores related data, such as
activity logs for different network applications. The storage
unit 120 comprises a database 122 for storing the activity
logs for different applications. In some embodiments, the
database 122 may be divided into a plurality of portions,
each storing activity log of a corresponding social network
application. For example, as shown in FIG. 1, the database
122 stores activity logs of Twitter, mail, Facebook and user
activity information on the mobile device respectively.

It is understood that, most of the social network applica-
tion providers may log the activities of a user’s account,
including content updates by the account and his/her friends,
fan page and/or groups the user joins, etc. The content may
comprise personal status, photo, video, tag to locations,
and/or others provided by the social network application
providers. In the embodiments of the invention, the process-
ing unit 130 may acquire/download the activity log of user’s
account from the database 212 of the network application
server 210 via the wireless communication unit 110 and then
analyze/parse the activity log to determine the frequency of
activities with respect to the user’s account. Note that a user
of'the electronic device (e.g. a mobile phone user) may have
at least one respective account for accessing the network
application server 210 which may be any social network
application servers or mail server, such as servers for Face-
book, Twitter, Google+ and so on, and the network appli-
cation server 210 may store activity log corresponding to the
respective account into the database 212. For example, the
user may have a Facebook account for accessing the Face-
book server and the Facebook server may store activity log
corresponding to this Facebook account. When the user is
logged into the Facebook server using the Facebook
account, the electronic device is connected to the Facebook
server and can access the activity log corresponding to the
Facebook account. It is noted that, the aforementioned
network application servers are examples of the present
application, and the present invention is not limited thereto.

The data synchronization management 100 may further
comprise a screen 140. The screen 140 can display data,
such as texts, figures, interfaces, and/or information. It is
understood that, in some embodiments, the screen 140 may
be integrated with a touch-sensitive device (not shown). The
touch-sensitive device has a touch-sensitive surface com-
prising sensors in at least one dimension to detect contact
and movement of at least one object (input tool), such as a
pen/stylus or finger near or on the touch-sensitive surface.
Accordingly, users are able to input commands or signals via
the screen. Therefore, the user activity on the electronic
device can be determined by determining whether the user
turns on the screen 140. Whenever the user turns on the
screen 140, the processing unit 130 may log the time which
the screen 140 being turned on into the database 122 as the
user activity information for subsequent use. The processing
unit 130 can perform the data synchronization management
method of the present invention, which will be discussed
further in the following paragraphs. To be more specific, the
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processing unit 130 may update the database 122 in a
predetermined frequency, e.g., once per week, per month or
other suitable time period. Furthermore, the processing unit
130 may parse/analyze the activity log to determine the time
distribution of activities (e.g. updates) with respect to the
user’s account on these social network applications, and thus
determine the frequency of synchronization for each social
network applications. For example, if most of the user’s
friends tend to post new contents during the time segment
from 9:00 AM to 5:00 PM, and nearly have no activity
during the time segment from 11:00 PM to 6:00 AM next
morning, the processing unit 130 may set the sync period to
sync for updates every 10 minutes during the time segment
from 9:00 AM to 5:00 PM, and every hour during the time
segment from 11:00 PM to 6:00 AM.

FIG. 2 is a flowchart of an embodiment of a data syn-
chronization management method of the invention. The data
synchronization management method can be used for an
electronic device, such as a PDA, a smartphone, a mobile
phone, an MID, a laptop computer, a car computer, a digital
camera, a multi-media player or a gaming device.

In step S202, activity log containing information regard-
ing activities of the social network application of the user
within a period of time is acquired from the network
application server. As described above, the activity log of a
user account may include information regarding content
updates by the account, data update quantity of the account
and his/her friends, fan page and/or groups the user joins,
etc, wherein the content may comprise personal status,
photo, video, tag to locations, and/or others provided by the
social network application providers. Thus, the electronic
device may acquire the activity log of user’s account from
the database of the network application server. It is under-
stood that, in this embodiment, the activity log may at least
log the behavior of a group of registered users corresponding
to the user (e.g. friends of the user on Facebook), the activity
log may indicate how many friends had updated data (e.g.
posting new content) to the network application server
during different time segments, but it is not limited thereto.

After the activity log has been acquired from the network
application server, in step S204, it is determined a frequency
of activities of the social network application registered by
the user for each time segment according to the activity log.
Note that, in this embodiment, a day is divided into a number
of time segments (e.g. 12 time segments, each for two
hours). For example, if the activity log comprises informa-
tion for a past week, the processing unit 130 may analyze the
activity log to analyze the behavior of the user and his/her
friends within the past week to obtain an averaged number
of the friends that update data in each time segment during
the past week, and then determine a frequency of data update
based on the averaged number of the friends who update
data in each time segment. For example, if the activity log
indicates that there are totally 70, 70, 90, 80, 70, 95 and 85
friends updating their data during a same time segment of
the past week from Monday to Sunday respectively, the
averaged number of the friends that update data obtained in
this time segment can be determined as 80. In other words,
there is an average of 80 friends updating data in this time
segment.

After the frequency of activities of the social network
application for each time segment is determined, in step
S206, the sync frequency of the data sync procedure for each
time segment is determined according to the frequency of
activities of the social network application in each time
segment. Therefore, the data sync procedure will be per-
formed based on the sync frequency. In this step, the sync
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frequency is increased to set a shorter sync period for the
data sync procedure in response to determining that activi-
ties of the social network application, either by the user or
his/her friends, etc. is in high frequency, for example above
a predetermined first threshold. While the sync frequency is
decreased to set a longer sync period for the data sync
procedure in response to determining that activities of the
social network application is not in high frequency, for
example below a predetermined second threshold. If the
frequency of activities of the social network application
indicates that the friends of the user update new data often
(i.e. the frequency of activities of the social network appli-
cation is above the predetermined first threshold) during a
first time segment, the sync frequency of the data sync
procedure of this application can be increased. Otherwise,
the sync frequency of the data sync procedure of this
application can be decreased during the first time segment.

For example, if the previous sync frequency of the appli-
cation or the electronic device is set to update every 30
minutes when more than 20 friends update their data during
a time segment from 9:00 AM to 6:00 PM, the sync
frequency of the application can be increased to shorten the
time period less than 30 minutes when the frequency of
activities of the social network application indicates that
there is an average of more than 80 friends updating their
data during the time segment from 9:00 AM to 6:00 PM, or
it may be decreased to extend the time period to 4 hours, a
day or longer when the frequency of activities of the social
network application indicates that there is an average of less
than 20 friends updating their data during the time segment
from 9:00 AM to 6:00 PM.

In another embodiment, a frequency of which the user
turns on the screen 140 of the electronic device in each of the
time segments may further be determined, and the sync
frequency of the data sync procedure may be adjusted
according to the frequency of activities of the social network
application and the frequency of which the user turns on the
screen 140 of the electronic device in each of the time
segments. If the frequency which the user turns on a screen
of the electronic device indicates that the device is fre-
quently being used (i.e. the user turns on the screen fre-
quently) during a second time segment, the sync frequency
of' the social network application in the second time segment
may be increased to a shorter period so that the data sync
procedure will be performed more often to quickly update
with new data. If the frequency of which the user turns on
the screen 140 of the electronic device indicates that the
device is rarely used during a third time segment, the sync
frequency of the social network application in the third time
segment may be decreased to a longer period so that the data
sync procedure will be performed less often to save power
during the third time segment.

FIG. 3 is a flowchart of another embodiment of a data
synchronization management method of the invention. The
data synchronization management method can be used for
an electronic device, such as a PDA, a smartphone, a mobile
phone, an MID, a laptop computer, a car computer, a digital
camera, a multi-media player or a gaming device. In this
embodiment, it is assumed that time regions within a day are
divided into several time segments and the activity log is
acquired or downloaded from the network application server
210.

In step S302, the application activity corresponding to the
user is analyzed for each time segment according to the
activity log. The application activity indicates the frequency
that the friends of the user updating data for each time
segment for example. Then, in step S304, the user activity on
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the electronic device is further analyzed according to a
screen (e.g. a touch screen) on/off status during each time
segment. The user activity on the electronic device may be
analyzed by determining whether the user would check
updates of his/her account by monitoring whether the user
performs operation on the screen of the electronic device.
The user operation on the electronic device can be recorded
in the database 122 of FIG. 1 along with the activity log of
the social network application.

After the application activity corresponding to the user
and the user activity on the electronic device for each time
segment have been obtained, it is further determined
whether the application activity and the user activity on the
electronic device have high frequency overlapped in certain
time segments according to the determined results of the
activity log and the user activity on the electronic device
(step S306). If so (Yes in step S306), which means that the
application activity corresponding to the user in a specific
time segment is in high frequency, for example above a
predetermined threshold, and the user activity on the elec-
tronic device in that specific time segment is in high fre-
quency too (above a predetermined threshold too), the sync
interval for update is set shorter so that the user may access
to the latest content faster (step S308). If not (No in step
S306), which means that the application activity correspond-
ing to the user in a specific time segment is not in high
frequency and the user activity on the electronic device in
that specific time segment is not in high frequency either, the
sync internal may be set longer since there might be no
update or user would not check for new update during that
specific time segment (step S310).

In one embodiment, once the sync frequency for each
time segment is determined, the sync frequency is further
dynamically adjusted in response to a new data being
requested to be updated to the network application server. In
another embodiment, the data sync procedure may be deter-
mined as not to be performed during a specific time segment
and be rescheduled to another time segment. For example, if
it is assumed that night time is defined as a time segment
from 11:00 PM to 6:00 AM and daytime is defined as a time
segment from 6:00 AM to 11:00 PM, the data sync proce-
dure may be determined as not to be performed during the
night time for saving power and the data sync procedure is
then resumed to normal during the daytime.

In some embodiments, the processing unit 130 may
further analyze the activity log to determine a data update
quantity corresponding to the social network application in
each of the time segments, and then adjust the sync fre-
quency of the data sync procedure in each time segment
according to the activities of the social network application
and the data update quantity corresponding to the social
network application in each of the time segments.

In some embodiments, the processing unit 130 may
further determine a weighting value of sync priority for each
friend of the user on the social network application based on
the interaction between the user and associated users (e.g.
his/her friends). Each of the friends may be provided with a
weighting value and the processing unit 130 may analyze the
activity log with the weighting values of the friends to
determine a weighted frequency of activities of the social
network application in each of the time segments, and
determine/adjust the sync frequency of the data sync pro-
cedure for each time segment according to the weighted
frequency of activities of the social network application in
each time segment. For example, if the user frequently
replies the post from a specific friend on Facebook, the
weighting value for this specific friend may be increased. In



US 9,477,678 B2

7

other words, the processing unit 130 may increase the
weighting value for a number of specific friends, e.g. family
(e.g. wife, husband), boss or other important people and then
may adjust the sync frequency or the times for sync during
the analyzing step.

In another embodiment, the data synchronization man-
agement system 100 may further provide a user interface
(not shown) for the user to manually configure the sync
frequency for each time segment and/or the weighting
values for the friends to indicate which friends are impor-
tant. The processing unit 130 may then adjust or change the
parameters to adjust the frequency or times for data sync
based on the configured parameters.

In summary, the data synchronization management meth-
ods and systems of the invention can adaptively determine/
adjust the sync frequency for data sync procedure of appli-
cations or services based on historical activity log containing
information indicating behavior of friends of the user within
a predetermined time period acquired from the network
application server such that the data sync procedure can be
performed efficiently in each time segment within a day, thus
saving power and resulting in a longer battery life.

Data synchronization management methods, or certain
aspects or portions thereof, may take the form of a program
code (i.e., executable instructions) embodied in tangible
media, such as floppy diskettes, CD-ROMS, hard drives, or
any other machine-readable storage medium, wherein, when
the program code is loaded into and executed by a machine,
such as a computer, the machine thereby becomes an appa-
ratus for practicing the methods. The methods may also be
embodied in the form of program code transmitted over
some transmission medium, such as electrical wiring or
cabling, through fiber optics, or via any other form of
transmission, wherein, when the program code is received
and loaded into and executed by a machine such as a
computer, the machine becomes an apparatus for practicing
the disclosed methods. When implemented on a general-
purpose processor, the program code combines with the
processor to provide a unique apparatus that operates analo-
gously to application specific logic circuits.

While the invention has been described by way of
example and in terms of preferred embodiment, it is to be
understood that the invention is not limited thereto. Those
who are skilled in this technology can still make various
alterations and modifications without departing from the
scope and spirit of this invention. Therefore, the scope of the
present invention shall be defined and protected by the
following claims and their equivalents.

What is claimed is:

1. A computer-implemented data synchronization man-
agement method for use in an electronic device, comprising:

acquiring activity log containing information regarding

activities of an application corresponding to an user
within a specific period of time from a network appli-
cation server via a network;
analyzing the activity log to determine a frequency of
activities of the application in each of time segments of
a day;

adjusting a sync frequency of a data sync procedure in
each of the time segments according to the frequency of
activities of the application in each of the time seg-
ments;

performing the data sync procedure with the network

application server based on the adjusted sync fre-
quency;

providing each of the friends of the user in the application

a weighting value, wherein the weighting value indi-
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cates a sync priority for each friend of the user and is
dynamically changed according to a frequency of the
interaction between the user and the respective friend;

analyzing the activity log with the weighting values of the
friends to determine a weighted frequency of activities
of the application in each of the time segments;

adjusting the sync frequency of the data sync procedure
for each of the time segments according to the weighted
frequency of activities of the application in each of the
time segments;

determining a frequency of which a screen of the elec-

tronic device is turn on in each of the time segments;
and

adjusting the sync frequency of the data sync procedure

according to the frequency of activities of the applica-
tion and the frequency of which the screen is turn on in
each of the time segments.

2. The method of claim 1, wherein the adjusting step
further comprises:

increasing the sync frequency in response to determining

that the frequency of activities of the application is
above a first threshold; and

decreasing the sync frequency in response to determining

that the frequency of activities of the application is
below a second threshold.

3. The method of claim 1, wherein the step of adjusting
the sync frequency of the data sync procedure according to
the frequency of activities of the application and the fre-
quency of which the screen is turn on in each of the time
segments further comprises:

increasing the sync frequency in response to determining

the frequency of activities of the application or the
frequency of which the screen is turn on is above a first
threshold; and

decreasing the sync frequency in response to determining

the frequency of activities of the application and the
frequency of which the screen is turn on are below a
second threshold.

4. The method of claim 1, further comprising:

analyzing the activity log to determine a data update

quantity of activities of the application in each of the
time segments; and

adjusting the sync frequency of the data sync procedure

for each of the time segments according to the fre-
quency of activities of the application and the data
update quantity of activities of the application in each
of the time segments.

5. The method of claim 1, wherein the sync frequency is
further dynamically adjusted in response to a new data being
requested to be updated in the network application server.

6. The method of claim 1, further comprising storing the
activity log into a database of the electronic device.

7. The method of claim 1, wherein the data sync proce-
dure is determined as to be performed during a specific time
segment of the time segments and to be re-performed during
another time segment.

8. The method of claim 1, further comprising providing a
user interface for manually adjusting the sync frequency of
the data sync procedure by the user.

9. A data synchronization management system for use in
an electronic device, comprising:

a screen;

a wireless communication unit; and

a processing unit coupled to the wireless communication

unit, configured to acquire activity log containing infor-
mation regarding activities of friends of a user in an
application within a specific period of time from a
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network application server via the wireless communi-
cation unit, analyze the activity log to determine a
frequency of activities of the application in each of time
segments of a day, adjust a sync frequency of a data
sync procedure for each of the time segments according
to the frequency of activities of the application in each
of the time segments, and perform the data sync pro-
cedure with the network application server to update
data from the server based on the adjusted sync fre-
quency,

wherein the processing unit is further configured to deter-

mine a frequency of which the user turns on the screen
in each of the time segments; and adjust the sync
frequency according to the frequency of activities of
the application and the frequency of which the user
turns on the screen in each of the time segments.

10. The system of claim 9, wherein the processing unit is
further configured to increase the sync frequency in response
to determining the frequency of activities of the application
is above a first threshold, and decrease the sync frequency in
response to determining that the frequency of activities of
the application is below a second threshold.

11. The system of claim 9, wherein the processing unit is
further configured to increase the sync frequency in response
to determining the frequency of activities of the application
or the frequency of which the user turns on the screen is
above a first threshold, and decrease the sync frequency in
response to determining the frequency of update that the
friends of the user updating data and the determined fre-
quency of which the user turns on the screen are below a
second threshold.

12. The system of claim 9, wherein the processing unit is
further configured to analyze the activity log to determine a
data update quantity of friends of the user in the application
in each of the time segments, and adjust the sync frequency
according to the frequency of activities of the application
and the data update quantity of the application in each of the
time segments.

13. The system of claim 9, further comprising a storage
unit comprising a database for storing the activity log.
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14. The system of claim 9, further comprising a user
interface for manually adjusting the sync frequency of the
data sync procedure by the user.

15. The system of claim 9, wherein the network applica-
tion server comprises a social network server providing a
social network application.

16. A data synchronization management method of an
electronic device, the method comprises:

acquiring activity log containing information regarding

activities of friends of a user in an application within a
specific period of time from a network application
server;

analyzing the activity log to determine a frequency of the

friends of the user updating data in each of time
segments of a day;

determining a sync frequency of a data sync procedure for

each of the time segments according to the frequency of
the friends of the user updating data in each of the time
segments;
performing the data sync procedure with the network
application server to update data from the server based
on the sync frequency in each of the time segments;

providing each of the friends of the user in the application
a weighting value, wherein the weighting value indi-
cates a sync priority for each friend of the user and is
dynamically changed according to a frequency of the
interaction between the user and the respective friend;

analyzing the activity log with the weighting values of the
friends to determine a weighted frequency of activities
of the application in each of the time segments;

adjusting the sync frequency of the data sync procedure
for each of the time segments according to the weighted
frequency of activities of the application in each of the
time segments;

determining a frequency of which a screen of the elec-

tronic device is turn on in each of the time segments;
and

adjusting the sync frequency of the data sync procedure

according to the frequency of activities of the applica-
tion and the frequency of which the screen is turn on in
each of the time segments.
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